We present the case of a 25-year-old male harboring multiple brain lesions mimicking tumor metastasis that were revealed to be caused by Echinococcus multilocularis. Cerebral echinococcosis with multiple lesions is rare and might be confused with a brain abscess, tuberculoma, or metastatic tumor disease. Brain magnetic resonance imaging and serological studies are helpful in the differential diagnosis. In case of E. multilocularis, cerebral invasion is the late stage of the disease that necessitates an aggressive treatment protocol. Keywords: Cerebral echinococcosis, metastasis, albendazole Received: 29.11.2015
INTRODUCTION
Larval forms of the taeniid cestode of Echinococcus cause human echinococcosis. There are six species of Echinococcus: E. granulosus, E. multilocularis, E. vogeli, E. oligarthrus, E. shiquicus, and E. felidis. E. granulosus is the most common species in humans (1) . E. multilocularis was first defined in the 1950s (2) . E. multilocularis is a tapeworm that is 1.2-4.5 mm in size and causes alveolar echinococcosis (3, 4) . E. multilocularis has an exogenous budding pattern, invades surrounding tissues, and completes its life cycle by transmission between two different hosts (1, 4) .
We present the case of a 25-year-old male harboring multiple brain lesions mimicking tumor metastasis that were revealed to be caused by E. multilocularis.
CASE REPORT
A 25-year-old male visited an outpatient clinic due to dizziness, headache, and seizure. He was a seasonal worker. His motor strength was normal. He had bilateral horizontal nystagmus, and his Romberg test result was positive. His Babinski reflex was extensor bilaterally. Brain contrast-enhanced T1-weighted magnetic resonance imaging (MRI) depicted 19 lesions with irregular borders and peripheral ring enhancement. Four lesions were comparatively large: one each in the right occipital lobe, right frontal lobe, left parietal lobe, and left cerebellum (Figure 1a ). Tumor metastasis was the initial diagnosis. To find the primary origin, chest and abdominal computed tomography (CT) scans were performed, which revealed diffusely disseminated lesions in the liver and one lesion in the right lung (Figure 1b) . His laboratory test results were normal, except his erythrocyte sedimentation rate, which was 80 mm/h. With this finding and the fact that he originate from an area endemic to echinococcosis, parasitic infestation became the differential diagnosis. The hemagglutination test for echinococcosis was positive. To relieve the mass effect and edema in the brain, the lesion in the right occipital lobe was excised en bloc (Figure 2a-c) . The lesion had smooth borders with the brain parenchyma. The pathology was compatible with Echinococcus multilocularis. The patient was referred to an infectious disease specialist with albendazole 2×400 mg. However, the lesions did not respond to albendazole therapy. Praziquantel was added to the chemotherapeutic regimen. The patient's condition progressively deteriorated, and he died one year after the surgery.
DISCUSSION
Cerebral echinococcosis is observed in 0.5-3% of patients with echinococcosis and is mostly seen in children and young adults. It comprises 3-4% of all intracranial lesions (5, 6). There is a male preponderance, with a male: female ratio of 1.5:1. The most common species diagnosed in the brain are E. granulosus (97.1%) and E. multilocularis (2.9%) (6) .
A supratentorial location, particularly in the parietal lobe, is the most common location for cerebral echinococcosis. The posterior cranial fossa and ventricles are rare locations (5) (6) (7) (8) . In the current case, there were multiple brain lesions caused by E. multilocularis not only in the supratentorial area but almost everywhere inside the cranium. Presentation in multiple locations is quite rare (9) . Underlying mechanisms for multiple cerebral lesions of echinococcosis have been proposed to be caused by the rupture of a solitary cyst or embolization of cyst particles from ruptured cysts inside remote organs (5, 7, 8, 10) . Concomitant organ infestation is seen in 18% of patients with cerebral echinococcosis (6) .
Clinical signs and symptoms in patients with cerebral echinococcosis are headache, increased intracranial pressure, papilledema (63%), optic atrophy, nausea, vomiting, cranial nerve palsy, seizure (24%), focal neurological findings, cognitive deficit, ataxia, speech disorder, visual disturbances, head swelling, difficulty in swallowing, and chorea (6, (11) (12) (13) (14) (15) (16) .
In the differential diagnoses, tumor metastasis, tuberculoma, and abscess formation are present. Metastatic tumors harbor enhanced nodules. Peripheral edema around the ring enhancement is seen in abscesses. In such circumstances, concomitant clinical and laboratory findings might be present with the abscess. On T2-weighted MRI, the abscess is hyperintense, whereas alveolar echinococcosis is hypointense. A tuberculoma has nodular homogenous enhancement (5, (16) (17) (18) . Cerebral echinococcosis with multiple lesions has similar radiological findings. Calcification on a CT scan has been reported (6, 9, 16). Contrast enhancement and pericystic edema result from recurrences of echinococcosis, which lead to inflammatory reactions in the infection zone (5, 6, 16) . In alveolar echinococcosis, the inflammatory reaction forms a capsule around the lesion that is as hard as the cartilage tissue (16) . Human leucocyte antigen (HLA) B8 positivity is associated with metastasis of E. multilocularis (19) . Due to difficulties in diagnosis, a definitive diagnosis can be made via specimen analysis (6). Our patient had concomitant lung and liver disease, which may have led to the embolization of the infection to the supra-and infratentorial brain.
The recurrence rates of cerebral echinococcosis are 13% and 4% after the surgery-only and surgery with chemotherapy approaches, respectively. The mortality rate is 10% for cerebral echinococcosis. However, the mortality rate is higher in patients with multiple lesions than in those with a single lesion (13 vs. 7%) (6) . Cerebral metastasis is observed in only 1% of patients with alveolar echinococcosis and is considered as the terminal stage of the disease (16) . The aim of surgery is to excise symptomatic lesion(s) with a pronounced mass effect.
Albendazole and mebendazole are two anthelmintic drugs, yet albendazole is preferable due to its better pharmacokinetic properties. Routine complete blood count and liver function studies should be conducted during follow-up with albendazole (16) . Further studies are necessary to develop better treatment 
CONCLUSION
Cerebral echinococcosis with multiple brain lesions is rare and can be confused with a brain abscess, tuberculoma, or metastatic tumor disease. Brain MRI and serological studies are helpful in the differential diagnosis. Surgery is indicated whenever the intracranial mass effect and/or edema are observed in symptomatic patients. In case of E. multilocularis, cerebral invasion indicates the late stage of the disease, necessitating aggressive treatment protocols that should be analyzed in further clinical and laboratory studies.
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